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(5UJ TRANSFORMER COOLING APPARATUS 
(llN9-33808 (A) (43) 23.2.1984 (19) JP 

(21) Appl. No. 57-144428 (22) 18.8.1982 
(71) MITSUBISHI DENKI K.K. (72) MORIAKI TAKECHI 
(51) Int. CI\H01F27/12,H01F27/00 



PURPOSE: To fhake it possible to sense any abnormal bounding of an oil trans- 
fer pump motor and/or fan motor in a transformer cooling apparatus in which 
a variable-frequencVinverter is employed to' control the speed of the oil trans- 
fer pump motor and/os. fan motor. 
CONSTITUTION: The transformer has a variable-frequency inverter 14 as a power 
source for driving oil transfer pump motors 3 and fan motors 4. The operating 
condiction of the transformers detected, and the output frequency of the in- 
verter 14 is controlled in acconJance with the detected operating condiction of 
the trasnformer, thereby to control the speeds of the oil transfer pump motors 
and fan motors. A control unit 15 se<s the output frequency of the inverter 14 
near the rated frequency of the motors^t a predetermined temporal interval re 
gardless of the operating condition of theNransformer. When the motors are/re- 
stricted, they are fed with a bounding current I SN at their rated frequency. As 
a result, a thermal overcurrent relay or thermal overcurrent protecting device 
is actuated to shut off the power source circuit ior the motors, thejgby to pre- 
vent the seizure of the motors. 
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(54) TRANSFORMER COOLING APPARATUS 
(11) 59-33809 (A) (43) 23.2.1984 (19) JP 

(21) Appl. No. 57-144967 (22) 19.8.1982 

(71) MITSUBISHI DENKI K.K. (72) TOSHIHIKQ^TJJIWARAU) 
(51) Int. CI 3 . H01F27/12 

PURPOSE: To eliminate the insertion loss of a variable-frequency inverter and contrive an' 
provement in efficiency, by a method wherein a cooler is driven by the variable- frequency in- 
verter when a transformer is in a light lqaa condition thereby to reduce the auxiliary loss and 
is directly driven by a commercial freodency power source when the transformer is in a load 
condition near its rated load. 
CONSTITUTION: With an electromagnetic contactor 8 opened, electromagnetic contactors 13 and 
a no- fuse .breaker 9 are closed^to connect a cooler 2 to a variable-frequency inverter 12. Any 
change in output frequency en the inverter 12 changes the revolution numbers of oil transfer 
pump motors 3 and fan rnafors 4, resulting in changes in oil transfer rate and air-supply rate. 
Consequently, the coolmg capacity and auxiliary loss of the cooler 2 change. On the basis of 
a signal detected by ^detection unit 5, an arithmetic control unit 1 obtains a required cooling 
capacity in accordance with the load condition of the transformer. The electromagnetic con- 
tactors 8 and IS^in combination constitute a selector circuit for selectively changing over be- 
tween a corrrafercial frequency power source 10 and the variable-frequency inverter 12. When 
the transformer is in a load condition near its rated load and the insertion loss of the variable- 
frequencyexceeds the auxiliary loss reducing effect offered by the control of revolution number 
of the'tooler. the selector circuit changes over to the commercial frequency power source to 
driye the transformer directly by the commercial frequency power source. 




(54) FOIL-WOUND TRANSFORMER 

(11) 59-33810 (A) (43) 23.2.1984 (19) JP 

(21) Appl. No. 57-143297 (22) 20.8.1982 

(71) TOKYO SHIBAURA DENKI K.K. (72) AKIFUMI INUI 

(51) Int. CI 3 . H01F27/28 

PURPOSE: To prevent the generation of heat due to the concentration of current and 
magnetic flux and prevent the deformation of a foil winding due to an electromagnetic 
force, by disposing an insulator at a metal foil end portion in a lead wire connecting 
part. 

CONSTITUTION: A lead wire 25 is secured at its central part 25a to a metal foil 2 by 
means of spot welding, contact bonding or ultrasonic bonding. An insulator 26a is dis- 
posed at a side end part of the metal foil 2 where the lead wire 25 is connected, and 
further an insulator 26b is disposed at a side end part of the metal foil 2 where the end 
of the lead wire 25 is connected. Each of the insulators 26a, 26b has a width set to be 
3mm or more so as to be able to cover the portion of the metal foil having a length of 
about 2~3mm from each side end part thereof where the concentration of magnetic flux 
easily occurs. The length of the insulator 26a is set so as to be larger than the width 
of the lead wire 25. On the other hand, the length of the insulator 26b only requires to 
be equal to the width of the lead wire 25. The current flowing while being distributed 
over the whole surface of the metal foil 2 can be prevented from concentrating near 
the lend wire 25. In addition, since the side end part of the metal foil 2 where the con- 
centration of magnetic flux easily occurs is insulated, it is also made possible to pre- 
vent the generation of heat due to the concentration of magnetic flux. 
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